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Total cost, including all hospital and professional fees, was available in 12
of 14 patients from the embolization group (8 of the last 9). Average cost
for all embolizations was $8062 ± 2934. Cost decreased to $6796 ± 941 in
the last 8 patients (p < 0.01). Average cost of uncomplicated surgical PDA
ligation in 5 patients (ages 16 months to 9 years; 7/1/93 to 8/31/94) was sig-
nificantly greater at $11,679 ± 1813 (p < 0.05 for all embolizations and p
< 0.001 for recent embolizations). Average total cost for unsuccessful em-
bolization followed by surgical closure was $25,582 ± 5120 forthe 3 patients
who failed embolization.
We conclude that coil embolization of small PDA is very effective and is
less expensive than surgical closure. Our success rate improved and cost
and complication rate decreased with experience.
Deletions in Chromosome 22: A Common Cause
of Conotruncal and Aortic Arch Defects
Mark C. Johnson, Michael S. Watson, Arnold W. Strauss. Washington University, St.
Louis, MO
The acronym CATCH 22 (Cardiac defects, Abnormal facies, Thymic hypopla-
sia, Cleft palate, and Hypocalcemia from deletions in chromosome 22) has
been coined to describe the occurrence of microdeletions at the 22q11 lo-
cus in 75-90% of patients with DiGeorge and Shprintzen syndromes. Be-
cause little data are available regarding the frequency of deletions in non-
syndromic patients with congenital heart defects, we screened 61 patients
with conotruncal cardiac defects and aortic arch abnormalities. Testing in-
cluded FISH (fluorescent in situ hybridization) studies with the N25 (D22S75)
digoxigenin-labeled DNA probe (Oncor, Gaithersburg, MD) and high resolu-
tion cytogenetic analysis. FISH revealed deletions in 8 of 20 patients with
tetralogy of Fallot, 5 of 6 with absent pulmonary valve, 4 of 9 with pulmonary
atresia/malalignment ventricular septal defect, 3 of 11 with truncus arterio-
sus, 4 of 8 with interrupted aortic arch, 1 of 2 with anomalous origin of the
right pulmonary artery (hemitruncus). and aof 5 patients with double outlet
right ventricle. Only 7 of the 25 patients with a deletion had a clinical diagno-
sis of DiGeorge or Shprintzen syndromes. FISH testing in 8 sets of parents
demonstrated 3 individuals with deletions. These data show a high (41 %1
prevalence of CATCH 22 deletions in patients with congenital conotruncal or
aortic arch defects. Early detection of patients with deletions facilitates ge-
netic counseling and the identification of medical problems associated with
CATCH 22 deletions.
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Serial Assessment of Doppler Hemodynamic
Profiles in Fifty Clinically and Echocardio-
graphically Normal Tricuspid Valve Prostheses
Heidi M. Connolly, Sara L. Osborn, Douglas W. Mahoney, Kent R. Bailey, A.
Jamil Tajik, Fletcher A. Miller Jr.. Mayo Clinic, Rochester. MN
Normal Doppler hemodynamics of tricuspid valve prostheses (TP) have been
established; the variability of TP hemodynamics over time has not been pre-
viously described. Thus we analyzed 2 or more (total 133) comprehensive
sequential echo-Doppler exams from 50 patients (18 M: 33 F; mean age 44 ±
22 yrs) with clinically and echo normal TP (28 mechanical: 22 bioprosthetic).
The earliest complete postop echo-Doppler exam from each patient was
chosen as the index study; subsequent Doppler exams performed at mean
1.5 ± 0.8 yrs after the index study were analyzed. The mean values ±SD
of early velocity, atrial velocity, pressure half-time (PHT). and mean gradient
(MG) were obtained by digitizing 10 cycles for each TP study. The change
(Ll) between studies was established for each parameter among valve types.
The tricuspid bioprosthetic MG increased 0.8 ± 1.6 mmHg between the in-
dex and second study (p = 0.03) and continued to increase at a rate of 0.4
mmHg/yr (p = 0.001). This increase was not seen in mechanical valves. The
PHT increased among all TP types with time (p = 0.001), and was signifi-
cantly related to a decrease in heart rate (p = 0.003) for bioprosthetic but
not for the mechanical TP After adjusting for changes in heart rate, the in-
crease in PHT was less significant (p = 0.052). No other significant changes
among valve types over time were noted.
Conclusions: Serial echo-Doppler studies of clinically normal bioprosthetic
TP demonstrate a significant increase in MG over time. Longer follow-up will
be required to determine if the increasing MG for bioprostheses continues
at a steady rate. Similar changes were not seen for mechanical TP. hence
an increasing gradient in this setting requires further evaluation to exclude
pathologic obstruction.
Mamoru Ayusawa, Kensuke Karasawa, Tsunehisa Yamashita, Nobutaka Nota,
Hideo Yamaguchi, Naokata Sumitomo, Tomoo Okada, Kensuke Harada. Nihon
University School of Medicine, Tokyo, Japan
There are some cases of Kawasaki disease (KD) complicated with coro-
nary aneurysm (CA) in spite of intravenous administration of gammaglobulin
(IVGG). We prospectively tested whether plasma endothelin-1 (ETI could be
a predictive factor of CA. This study consisted of 60 patients in acute phase
of KD. There were 34 male subjects and 26 female subjects aged 4 months-
9years. All patients were proved normal coronary arteries byechocardiogra-
phy when hospitalized before treated with oral aspirin and IVGG therapy. 9
patients were complicated with CA revealed by echocardiography every 2nd
or 3rd day. Blood samples for ET were obtained from veins during febrile
period before 5th day in hospital and in afebrile period. ET was measured by
radioimmunoassay by using ET antibody. Normal range of ET measured by
this method is 4.0 pg/ml (0-1 year) or 2.0 pg/ml (2years or older). We eval-
uated corrected ET (ratio of measured ET to normal upper limit for age). In
patients with intact coronary artery, corrected ET were 0.96 ± 0.47 (febrile
period) and 0.59 ± 0.22 (afebrile period). In patients complicated with CA,
corrected ETwere 1.63 ± 0.50 (febrile; p < 0.05) and 1.45 ± 0.38 (afebrile; p
< 0.01) and all of them with CA sustained higher ET level than normal range
until afebrile period. Specificity of prediction for CA was 66.7%, sensitivity
of it was 100% as result. We supposed that plasma ET is a good predictive
factor of CA in KD.
11003-2111002-91 I Plasma Endothelin-1 in Acute Phase of Kawasaki
Disease Complicated with Coronary Aneurysm
Left and Right Atrial Systolic Function After the
Maze Procedure: A Long-term Echo-Doppler
Follow-up Study
Allan L. Klein, Abdulhay Albirini, Mario Garcia, R. Daniel Murray, Annitta Morehead,
Brian L. Luvisi, Jill A. Odabashian, Mina K. Chung, Patrick M. McCarthy. Cleveland
Clinic Foundation, Cleveland, OH
The Maze procedure for atrial arrhythmias is designed to eliminate atrial fibril-
lation, and preserve atrial function. Initial data after short-term follow-up indi-
cates that 60% patients show restoration of atrial systolic function. The long-
term evaluation by echo-Doppler of left and right atrial function has not been
well studied. We performed pUlsed Doppler and two dimensional echocar-
diographyon 19 patients 116 males, mean age 54 years) who underwentthe
Maze procedure for atrial fibrillation and who had a follow-up study greater
than 3 months (mean duration = 17 months) after the procedure. Measure-
ments included the peak left ventricular (LV) inflow and right ventricular (RV)
inflow A-wave velocity, maximum IMax) and minimum (Min) off-line digitized
left atrial (LA) and right atrial (RA) areas and fractional area change (FAC).
Left Atrium Right Atrium
Pre Post Pre Post
Max Icm2) 26.1 231 208 21.7
Min (cm2) 196 18.1 160 176
FACI%) 270 22.0 230 200
Twelve patients (63%) had evidence of LA function, while 16 patients
(84%) had evidence of RA function. The LV inflow A-wave velocity (33 ± 9
cm/s) and the RV inflow A-wave velocity (35 ± 12 cm/s) did not differ sig-
nificantly; however, the LA inflow A-wave was significantly lower than age-
matched controls (59 ± 14, P < 0.001). Both the mean LA FAC and the RA
FAC tended to decrease at follow-up (p = 0.13).
Conclusions: 1) In long-term follow-up of 17 months after the Maze pro-
cedure, left atrial systolic function is preserved in 63% of patients, while
the right atrial systolic function is preserved in 86% of patients. 21 LA peak
A-wave velocity post Maze is considerably less than that shown in age-
matched controls. These findings suggest that the Maze procedure is only
partially successful in achieving its goals of preserving atrial function.
